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TITLE: Investigation of Hew Neutron-deficient Platinum Tsotopes /9 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, Now 9, pp. 1109-1112 


e 


TEXT; The authors studied nentron-deficient platinum isotopes which ware 
formed by disintegration of gold induced by 660-Mey protons. The platinum 
isotopes were studied by spectrum analysis of conversion electrons and on 
the basis of "genetic". relations. The platinum and iridium fractions of 
high specific activity were separated from 1-2 & of gold bombarded on the 
synchrocyclotron of the OIYaI (Joint Institute of Nuclear Research). A 
series of experiments was carried out, and a method was proposed for the 
carrier-~free separation of platinum and iridiun isotopes. This method ig 
based on the separation of their chloride complex compounds by means of 
anion exchange (Fig. 1). The results of the spectrum analy 
electrons of the iridium fraction are given in Ref. 6. The 


8is of conversion 
spectrum of 
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a TITLE;. .  Neutron-deficient Isotopes of Rare-earth Elements of the 


Cerium Group (Products of the Disintegration of Europium 
With 660-Mev Protons) 


’ PERIODICAL: “Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
‘ eee é Vol. 24, No. 9, ppe 1113-1118 


TEXT: The present paper gives the results of an investigation of the 
production cross sections of rare-earth isotopes which are produced by 

. the disintegration of europium with 660-Mev protons. A target of 2% 5 mg 
of europium oxide (99.8% Eu,0;) was irradiated with the inner 660-Meyv 


a proton beam of the synchrocyclotron of OlYal (loint Institute of Nuclear 
@——__Research) for 50 min. The, fractions were identified from the position of 
_the peaks in the chromatogram (Fig. 1) and the active rare-earth isotopes 
_ from the half-life and the radiant energy (Table 1). The yields of 
. isotopes produced by the disintegration of. europium are shown in Fig. 2 
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~227 hourse Control experiments jnaicated the existence of 
isotope having ®& half-life of three hours. This was confirmed 


by the study of the daughter osmium (Figs. 3 and 4) and the daughter 
rhenium (Fige 5). This neutron-deficient {sotope is assumed to be os! 8! a 


and has 4 half-life 2.7 hours. By capture of the orbital electron it is 
oe a 


converted into ne", 230-kev gamma quanta are emitted during this con~ 


version. Fige 2 shows the descending curve of the activity sum of O8, 

which was measured by 8 end-window countere It confirms the correctness 
of the identification of the isotopes. As there are now only fe data avail-~ 
able on neutron-deficient Ir, e isotopes, the conclusions draws 


from the results obtained require further confirmation. The agreement of 
these results with experiments recently carried out with protons of 
40 —--80 Mev (Refs. 4) indicates that the above-mentioned identification a 


is correct. The results further indicate the existence of the isotope 
/ <> 

Pruen dnich 4s formed by the decay of the 

Furthermore, 4 23-nin activity of osnium 

during the experiment se However, the 23min isotope may well be an isome= 
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a anton 


TITLE: Reduction of Rare Earths of the Cerium Group on the 
Mercury Cathode 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 6, 
pp. 1406-1409 


vy 
TEXT: The authors wanted to investigate the behavior of samarium, 


)\ promethium, and ’verium in electrolysis. Mercury was used as cathode, 


yy 


platinum wire as anode. The electrolysis was carried out at pH 5.8 - 6.0, 
at 0 to +2 C, a concentration ratio of Met ; CH,COO™: C-H.O27= 1: 1:3: 2, 
and a.voltage of 10 = 12 v. Radiochemically pure gm, pm!47, and ce'44 
were used. After electrolysis, the quantity of Sm, Pm, and Ce, which had 
passed over into Hg, was determined by an MCT-17 (MBT-17) counter. Sm was 
also determined gravimetrioally. The experimental data are shown in Table 
1 and Figs. 1, 2. The separation of samarium depends on the current densi- 
ty. only in the range between 25 and 75 ma/om . At higher current density, 
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the separation is little influenced by it. At 100 ma/om’, already 95% of 
Sm are separated within 30 min. At a constant concentration of the complex 
formers, the Sm separation doea not depend on them within concentrations 


from 6°107> to 69107, pn 47 and ce 44 were used in concentrations of 


about 191077 and 19107 !? mole. Pm passes over into the amalgam only at 
current densities higher than 15 na/om, But even at 100 ma/cm? , the Pm 
separation only starts after 30 min and after the formation of a samarium- 
potassium amalgam with corresponding potential (-2.11 v). The Pm separa. 
tion depends on the alkali metal used (K, Li). In the presence of K, the 
Pm only passes over into the Hg cathode if large amounts of Sm or Yb are 
present. In the presence of Li, the Pm separation ig independent of the 
presence of these rare earths. An addition of potassium citrate bears no 
' influence on the Sm separation, but prevents that of Pm, whereas lithiun 
citrate exerts no influence on the Pm separation. The same results wers 
obtained for cerium as for promethium. The authors arrived at the conclu-. 
Sion that the passing over of Sm, Pm, and Ce into the Hg cathode is due 
to electrolytic reduction. An intermediate stage is the bivalent state 
which is polarographically confirmed for La, Ce, Pr, and Nd (Refs. 8-10): 
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AUTHORS : Vinogradov, A. P., Lavrukhina, As K., Revina, L. D. 


TITLE: Nuclear reactions in iron meteorites 
PERIODICAL: Geokhimiya, no. 11, 1961, 955 - 966 


TEXT: The authors report on a radiochemical analysis of the fission 
products of iron bombarded with 660-Mev protons. They attempted to 
clarify the cosmogenic formation of various isotopes in iron meteorites. 
The synchrocyclotron of the Laboratoriya yadernykh problem Ob"yedinennogo 
instituta yadernykh issledovaniy (Laboratory for Nuclear Problems of the 
Joint Institute of Nuclear Research) was used to bombard 100 to 500 mg of 


iron powder with about 10°? protons/sec-cm* for 0.5 to 2 hr. The resulting 
isotopes were identified according to half-life, kind and energy of radia- 
tion. A simplified magnetic beta spectrometer and a gamma scintillation 
spectrometer were used for this purpose. A total of 38 isotopes with 
atomic numbers 4 - 27 and half-lives from 8 min to 3 years were found. 

The production cross sections and yields of stable and undetected radio- 
isotopes were calculated by interpolation (Fig. 2). On the strength of 
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- these data, the number of cosmogenic nuclei was calculated, which are 
formed by fission of pe? in the center of a meteorite of 10 cm diameter 
within 4.5°107 years (Table 4). Results: Within the period mentioned, 
about 107! g of cosmogenic isotopes per gram of meteorite is formed, 


. 2 
. among them the stable isotopes ar®, ‘gg? (4°, se, and yo, The con- 
centration calculated for these isotopes agrees with the observed concen- 


tration and is about 4072 2/¢ of meteorite. This explains the anomalies 
observed in the isotopic composition of potassium and argon. Shifts 
toward the ratios in terrestrial rocks are to be expected also for the 
isotopes of vanadiun, titanium, and other elements. The equilibrium 
values for the activity of long-lived cosmogenic nuclei in iron meteorites 
were calculated. A comparison with values measured in various meteorites 
_shows deviations by 4 factor of <5. The mean production cross section 
for nuclei with an atomic weight of about 20 and about 40 was found to be 
4,2 and 0-5 Bev. ‘The authors thank V. V; Malyshev, L. Me Saratova, und 
Su Hung-kuei for help in the experimental work. L. K. Levskiy and 
Ve Kuznetsov are mentioned. There are 4 figures, 7 tables, and 50 refer- 
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AUTHORS ; Lavrukhina, A.K., Kolesov, GM and T'ang Hsiao En 
ane ae aa 


TITLE: The separation of irradiated samarium from 
radioactive rare earth elements by electrolysis 
with a mercury cathode 


PERIODICAL: Radiokhimiya, v.3, no.6, 1961, 724-731 


TEXT: Neutron-deficient elements of the cerium group of 
rare earth elements can be produced by bombardment, with high- 
energy particles, of a samarium oxide target weighing 100 mg or 
more, After the irradiation the major part of the samarium must 
be removed before using an ion-exchange chromatographic procedure 
for the complete separation of the isotopes produced.. previous 
experience had shown that electrolysis with a mercury cathode 
would serve to remove most of the samarium, although other rare 
earth elements, especially promethium, showed a tendency to be 
co-deposited. Various factors were studied in an attempt to 
improve the samarium removal and decrease the other rare earth 
loss. Electrolysis was carried out in a cell made froma 
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separating funnel (37 mm diameter), ice-jacketed to keep the cell 

at 0-2 °C. The cathode was 15 mf? of purified mercury and the 

anode 25 cm of 0.8-1.0 mm diameter platinum wire, wound in a i 
spiral. Current to the cell was supplied at 10-12 volts from a ie 
stabilised selenium rectifier circuit. Both mercury and 

electrolyte were stirred at 500 r.p-m. The samarium target 

material was shown by spectrographic analysis to contain 

~0.5% Eup03, < 0.01% Gd203; and small_amounts of Cu, Fe; af. 

Si, Mg and Mn. Radioactive tracers Sm ; pm? and ce ltt were 
added as required. The radiochemical purity of the tracers was 
checked by half-life measurements, 6-ray absorption in aluminium 

and by the absence of y-radiation. The solution for electrolysis 
was prepared by dissolving the target material in 10 mf of 25% 

acetic acid, excess of which was removed by evaporating the 

solution until crystals of samarium acetate appeared. The residu: 
was dissolved in 6-8 mé of 3.8% potassium citrate solution and 
transferred to the cell using 2-4 mf of the potassium citrate 
solution as washings, giving a solution of pH 5.8-6.0. After 

an electrolysis the cathode mercury was run out of the cell with 


Card 2/6 


APPRO : 
VED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830009-2" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830009-2 


jae Rotel Pe Et ot Se et SA RESIS EY Bi EAE ER SERA NERA ee a eed oo ae RE went 


The separation of irradiated ... ae ee 


the current switched on still, and washed with water to decompose 
potassium amalgam, The remaining samarium amalgam was decomposed 
with 6N HC and samarium oxalate precipitated, From the 
exhausted electrolyte SmF3 was precipitated; this was dissolved 
in 30% HNO3z saturated with H3B03 and Sm(0H)3 or SM20x3 
precipitated. The precipitates were ignited at 85 °C and weighed. 
0.05-0.10 m aliquots of the electrolyte were assayed for 


snl? , pm? #? activity. A loss of about 1% of the 

activity occurred due to absorption on the glass walls of the cell, 
Q.1-0.3% loss occurred when the potassium amalgam was decomposed, 

and other losses amounted to about 0.02%, The effects of elec- 
trolysis time, cathodic current density, samarium concentration and 
the substitution of lithium citrate for potassium citrate were uy 
examined, keeping the citrate concentration constant, t 
At 100 mamp/cm2 current density, after 30 min. electrolysis, 4. 69% 

of the samarium and 99.9% of the promethium were left in the 
electrolyte, After 45 min the figures were 3.6% samarium and 

59% promethium remaining in the electrolyte. Cerium wes removed 

from solution slowly but continuously, the deposition increasing 
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with increasing cerium concentration. At current densities of 
25 and 50 mamp/em2 no promethium was deposited in 1.5 hours, but 

at 100 mamp/cm2 83% was deposited, Samarium deposition increased 7 
sharply from 25 to 75 mamp/em® with a slight increase at higher Vv 
current densities. From 10~ ~1o~4 M samarium the quantity 

deposited remained ~93%; from 1o~4-6 x 10-2 M the quantity 

deposited rose to 97.6%; above 6 x 1072 M the quantity decreased 

due to precipitation of basic samarium acetate. By replacing 
potassium citrate by lithium citrate, the deposition of samarium 

was improved, leaving 0.3% in the electrolyte after one hour's 
electrolysis at 100 mamp/em2, but at the same time 96.8% of the 
promethium was deposited in the mercury cathode, The optimum 
conditions for the separation of samarium on a mercury cathode in 

the presence of potassium citrate were found to be; 


6 x 1072 to 6 x 10°? M samarium concentration, 100 ay oe 
current density, 60 minutes electrolysis time, and molar ratio 


sm>* scit?™ = (132) ~ (1:20). Under these conditions the yield of 
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samarium reaches 97.6%. BY replacing K with Li, a yield of 
99.7% was obtained. previous work had shown that promethium 
and cerium only start to be deposited in a mercury cathode after 
the formation of a mixed potassium-samar ium amalgam, and the 
extent of deposition depends on the potassium citrate concentra- 
tion. By changing the cathode mercury during the course of an 
electrolysis an improvement is gained in samarium deposition 
without any deposition of promethium. With two changes of 
mercury at 100 mamp/em, 97.5% of the samarium can be removed 
from the electrolyte without loss of promethium. with three 
changes of mercury; 9% of the promethium was deposited, If 
koo mg of potassium citrate was added during the course of an 
electrolysis, although no improvement in samarium separation 
occurred, no promethium was removed from the electrolyte at all. 
Using these latter conditions a samarium oxide target which had 
been bombarded with 660 MeV protons was treated. After the 
major part of the samarium had been removed by electrolysis an 
ion-exchange chromatographic procedure separated isotopes of Sm, 
Pm, Nd; Pr, Ce and La. 
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There are 5 figures, 5 tables and 19 references; 13 Soviet~-bloc, 
1 Russian translation from non-Soviet-bloc publication, anda 

3 non-Soviet-bloc, The English language references read as 
follows: 

Ref. 2: H.N. McCoy, J. Am.Chem.Soc., v.63, 6, 1622 (1941), 

Ref. 3: HN. McCoy, J.Am.Chem.Soc., v.63, 12, 3432 (1941), 

Ref, 4: I.K. Marsh, J.Chem.Soc., 531 (1943), 

Ref.113 E.I. Onstott, J.Am.Chem.Sos., v.78, lo, 2070 (1956), 
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j B113/B214 
AUTHORS : Lavrukh A. K., Rakovskiy, E. Ye., Su Khun-guy, 
Khoynatskiy,. S. 
TITLE: Nuclear fission of antimony by high-energy protons 


PERIODICAL: Zhurnal eksperimentalinoy i teoretioheakoy fiziki, v. 40, 
no. 2, 1961, 409-418 


TEXT: The nuclear fission products of antimony due to 660-Mev protons 
have been investigated to obtain the main characteristics of this 
processs mass spectrum, isotopic composition of the fission fragments, 
distribution of the nuclear charge, and the amount of the cross section. 
The target for irradiation was prepared from metallic antimony which was 


was coated with aluminum which served as a monitor for the determination 


of the proton flux according to tha reaction ar?" (p,3 pn)Nae4, This 
target was irradiated in tne tnner beam of the synohrocyclotron of the 
LYaP OIYaI (Laboratarv far Nuclear Penhlams nf the Joint Institute of 
Nuolear Research) tor 0.5 ~ 3 nr. The elements of atomic numbers 11-37 
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’ 


were separated by chemical methods. The activity of the preparations 
was determined by the MCT-17 (MST-17) end-window counter. For the 
identification of the individual activities, the sign of the radiation 
was determined in a magnetic analyzer. Two groups of products could be 
4dentified from the data on half-life, mode of disintegration, and 
mean production cross section. Between Rb and Zn (Z>30) are isotopes 
whose yield decreases rapidly with increasing AZ = 2-2 (2) is the 


atomic number of the initial nucleus). The range 1622€28 is to be 
attributed to the fission products for which no change in the yield was 
observed with a change in Z. The interpolation method was used for 
estimating the yield of the unidentifiad, atable, long- and short-lived 
radioactive fission fragments from antimony. It is seen from Fig.2 

that the main part of fission fragments lies in the immediate neighbor- 
hood of the broken line of stable nuclei. The character of distribution 
of the fragment yield from antimony in A and Z% oan be determined from 
the totality of the experimental and interpolated data. The mass 
distribution curve of the isotopic yield is dome-shaped. On the fission 
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of antimony nucleus there occurs a considerable increase a: 
amount of neutron-defioient isotopes. 
Probable Charge Z was determined for a 


A= 62. It was found that Z(A) lies v 


n the relative 
Oo and the amount of the most 
11 isobars between A = 37 and 


ery near the line of Stable nuclei. 
The charge distribution is constant for all the isobars. 
the distribution Surves of the total yield as a function of Z% for the 
fission fragments of antimony, holmiun, bismuth, and uranium nuclei. I¢ 
is also. seen from Fig. 8 that the increase in the nuclear charge of the 
target makes the curve broader which indicates that the contribution of 
the asymmetric fission increases with increasing: charge of the fissioned 
nucleus. A comparison of the curves in Figs 8 shows that the yield of 
fission fragments of antimony nuolei ig Significantly smaller than that 
of the heavier nuclei. The total cross section for nuclear fission of 
antimony by 660-Mey protons was found to be 0.25 mb. From the results 
obtained it is possible to conclude that a regular change in all the 
fundamental Parameters of the fission Process is connected with the 
change in the charge of the target nucleus. V: N. Mekhedov and 

Tf. B. Malyscheva are thanked for their valuable advice; L. D. Revina, 
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L. D. Firsova, and I..S. Kalicheva are thanked for their-help in the ex- 
perimental part of the work. Yu. V. Yakovlev, L. A. Smakhtin, 

Vv. Shamov., and V.. V. Malyshev are mentioned. There are 8 figures, 

2: tables, and 18 references: 15 Soviet-bloo and 3 non-Soviet-blooc. 


ASSOCIATION: Institut geokhimii i analiticheskoy khimii ‘Akademii nauk 
SSSR (Institute of Geochemistry and Analytical Chemistry 
of the Academy of Sciences USSR) 


SUBMITTED: July 68, 1960 


Legend to Table 1: Yields of identified fission fragments from antimony 
bombarded by 660-Mev protons. 1) Element, 2) atomic weight, 3) mode of 
disintegration, 4) experimental half- life, 5) half-life taken from 
tables. 33 - electron capture, UI - isomerio transition, ¥aS - hour, 
Ow - day, HUH - minute. 
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AUTHORS: Lavrukhina, A. K., ‘Malysheva, 1, V., and Khotin, B. A. 
ee aan REC SEES : : 

TITLE: A new 1r'83 isotope 

PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 3, 1961, 551-552 


TEXT: On separation of the daughter osmium from the iridium fraction 
produced by the disintegration of gold by 660-Mev protons, an activity 
with the half-life of 12 hours was discovered which balongs to 038183, 
This fact confirme the formation of @ new neutron deficient iridium iso- 
tope with the mass number 183 in the disintegration product of gold. 

The ‘present paper is concerned with the determination of the half-life 


of Ir183, 0.5 g of metallic gold was irradiated for 0.5 - 1 hr by 
660-Mev protons with the Synchrocyclotron of the Ob"yedinennyy institut 
yadernykh issledovaniy (Joint Institute of Nuclear Research). - The 
radioactive, pure iridium was obtained from the disintegration products of 
gold by a method described in an earlier paper of the present authors 
(Ref. 3: A. K, Lavrukhina et al. III soveshch. po neytronodefitsitnyn 
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A new Ir!® sgotone | 8/020/61/137/003/008/030 
B104/B214 E 
—% izotopam, g. Dubna, 1960). Then, the daughter osmium was Beparated from 
2 _ the iridium in the same time interval. (The time of accumulation was 


changed in the different experiments fron 1.5 to4hr). For this purpose, 
20 mg of osmium in the form of Na,0s0, Was added to a solution of the 


: -_ radioactive iridium. The 080, was extracted with hydrochlorio acid and 


fixed with 10% NaOH. Thereafter. the osmium sulfide was precipitated 

Ree Nin ae and annealed to metal in a current of hydrogen. The degree of separation 
: : of osmium was checked by weighing the metallic Osmium. The chemical 
yield was 95-98%, The deorsase in radioactivity was measured by an. 
end-window counter. F &- 1 shows the decay curves of the activity of 
osmium determined at intervals of 1.5 hr for the 4th and 7th separations. 
: Half-lives of 10 minutes, 12 hr and 90 days. Were measured, It ig obvious a 
om that the activity caused by 08183 45: the greatest part of the activity ae 
bend erie of osmium. In the osmium se arated 12 hr after the first iridium separa- * 
tion (9th separation, Fig. 2) the 12-hr activity.was no more present, 

From Fig. 3 appears a half-life of 1+ 0.74 hr for Ir183, an activity 

with the half-life 140-15 hr could be established also from the decay 
curve of the total activity of the iridium fraction. The aotivity with — 
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the’ helf-1ife of 90 days ie due to the formation of Os 
Ir!°?, The activity with the half-life &10#@ minutes pelongs to the 
osmium: isomer 0s190m, There are 3 figures and 3 Soviet 
aliticheskoy khimii im., V. Te 
2 heat = A ti 
f Geochemistry and Analytical Chemistry iment 


Academy of. Sciences USSR 
Academician’, 


< ASSOCLATION: 
Wows a (Institute: 0 
5 oe ee Vv. I. Vernadskiy, 
PRESENTED: | | October 10, 1960, by As P. Vinogradov, 


‘SUBMITTED: . : September 23,. 1960 
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~bloc references. . 


APPROVED F : 
OR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830009-2" 


| APPROVED FOR RELEASE: ere 012000 CIA-RDP86-00513R000928830009-2 


slp eesti Shs eerste SES Septet 


ot So Ea EE Ses I Ae pad 


9 
s/020/61/137/004/01 3/031 
B104/B206 


24. 6600 (i132, 109?) 


AUTHORS: Lavrukhina, A. Key 
Khoynatskiy, 5. 


Rakovskiy, E. Yee, Su Hung-kuei, and 


TITLE: Fast-proton induced fission of antimony nuclei 7 
PERIODICAL: Doklady Akademii nauk SSSR, Vv. 137, no. 4, 1961, 826-829 


TEXT; The difficulties in the experiments described here mainly consisted 
in that the fission fragments of antimony nuclei possess very small yields 
f the disintegration products. 10°) % of impurities 
lead to strong deviations from the correct results. High-purity targets 
had therefore to be used. The targets were irradiated in the synchro- : 
cyclotron of the Ob"yedinenny, institut yadernykh issledovaniy (Joint Vv : 
Research) with 660 Mev protons; the products were 
@hemically separated (Z = 11- 37). Great difficulties occurred here too, 
since antimony fission products are often identical with antimony disinte- 
gration products. The isotope production cross sections were calculated 
by conventional methods. The results ere compiled in Table 1. As can be 
seen from the diagram in Fig. 4, the fission of Sb takes place in a much 
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wider interval of the ratio n/p as is the case for heavy nuclei. With it, 
however, the share of neutron-deficient nuciei is also greater than for 
heavy nuclei. Most of the nuclei identified by the authors are "protected" 
(zashchishchennyy) isobars, which makes it possible to determine the little 
known distribution of the nuclear charge on the fission of Sb. The 
distribution of the isobaric output is shown in Fig. 2. The half-widths 

of the curves for the individual isobars are 3-4 unit charges, while the 
same half-widths amount to 2-3 unit charges for the fission of heavy nuclei. 
The line which connects the most probable nuclear charges of the fragments 
lies close to the line of nuclear stability. The fact is also mentioned 
that the Sb fission takes place symmetrically (Fig. 2), which is similar to 
the fission of Ag. With a reduction of the proton energies to 220 Mev, the 
portion of asymmetric fission products is reduced. As it turned out, the 
fission of Sb is accompanied by an average emission of 7 protons. From 
Table 2 it can be seen that the fission cross section increases with 
increasing Z of the target nucleus. The total fission cross section for 

Sb with 660 Mev-protons is 0.25 millibarn. This value almost equals that 
determined on Ag for the same proton energies. (0.32 millibarn). The 
authors thank V¥. N. Mekhedov, L. D. Revina and L. P. Moskaleva for advice 
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and assistance. . ‘There are 3 figures j. 2 tables, and 13 references: 
Hog: Soviet-bloc and” 4 non-Soviet- Bye es 


4 “ASSOCIATION: Institut geokhimii'i analiticheskoy khimii im. VW. I. Vernadsko go 
pols; ls". Akademii nauk SSSR (Institute of Geochemistry and Analytical 
.: Chemistry imeni V.*I. TBENASEEAY. of the Academy of Sciences 
bas USSR): . 
i ore October 10, 1960, by A. es Hy USHOBTEROV: Academician ; 


September 23, 1960. - 
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AUTHORS: Kourzhim; V-> Lavrukhina, A> K., and Rodin, S- 5: 
PITLE: Use of amonium phosphotungstate for the separation of 
rubidium and cesium by ion exchange 
PERIODICAL: Akademiya nauk gssk. Doklady, Y« 440, no- 4, 1961, 832-834 
TEXT: J. van R- smith and co-workers (Ref. 10, Bee below) recently 
on the separation of alkali metals on an exchanger 


paper 

ammonium phosphomolybdate- jy. Krtil and V- Kourim (Ref. 11, 
showed that the chemical stability of ammonium phospho- 

4a solution was higher than that of 

e sorption capacity sorb of the 

On the basis of these data, the 


ion of the heavy alkali metals rubidium and 

lumn filled with ammonium phosphotungstate - To reduce the 
fine-crystalline ammonium phosphotungstate, 
A fine-fibered tromolite asbes+os of 
Silica gel; glass wool. 


with 


king had to be added. 
type was used for this purpose> 
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were less suitable. The column used had an 


a was filled with a suspension of asbestos in 
A 0.2 M solution of 


cellulose, and cork crumbs 
inside diameter of 5 mm. an 
1 M NH NO, solution up to a height of about 30 mn. 


phosphotungstic acid, and then a 0.3 M NHANC, solution, were passed 


through this column. 0.1 ml of a 1 M HNO solution was then introduced 


which contained 4074 Mf rubidium (radiolabeled with pne°®) and 107° M cesium 


(radiolabeled with ts?" The absorption of ®-radiation by an aluminum 
filter was used to identify the activities since the energies of ‘ 
B-particles of no (1.79 Mev) and cai 4 (0.65 Mev) are highly different. 
A filter of a thickness of 204 ng/em was used. The radioactivity of 
fractions obtained after separation on the column was measured in an end- 
window counter of the MCT-17 (MsT-17) type with and without aluminum 
filter. The relative quantities of the two active isotopes in the frac- 
tions were calculated from the following equations: ‘ 
App = 6.82¢A,, - OosteA, 43 Ags = 1o3t°Ay og 7 6-82°AgyS (App? Acs 7 


Al 
activities of pee and cs!34, respectively; Any - total activity when 
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: B154/B108 


AUTEORS ; chavrukhina, A. K., Moskaleva, L. P., Malyshev, V. Vey 
Safarova, -L. M. 


TITLE: Production of light nuclei by bombarding heavy elements with 
660 Mev prqtons ; ‘ 


PERIODICAL: Zhurnal &ksperimental 'noy i teoreticheskoy fiziki, v. 43, 


no. 1(7), 1962,.3-7 


TEXT; The authors investigate the cross sections o for the production of 


Be!, pl8 a4, ug? ®, si?', p?? by 660 Mev proton bombardment of Al, Cu, 


Sb, Sn, Bi, U. The relative contributions of fission and fragmentation 
in ta?4 production are estimated from the energy and angular distributions 


of the tae4 nuclei produced by bombarding Cu. The Al, Cu, Sb, and U targets 
were bombarded in the usual way (A. K. Lavrukhina, et al. Atomn. energ., 
3, 285, 1957);° Sn and Bi were kep% in special graphite containers. 


The authors conclude that the production of si?! and pee by bombarding 


ee 
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Cu and neighboring elements ig a result of spallation and symmetric fis- 
sion. Formation of lighter isotopes from all target nuclei occurs via 


nac4 
fission ond fragmentation. The ratio Sty ie always 71 and amounts 
o(F : 
to 2.5, 5.0, 2.8, 1.3 and 1.8 for Cu, Sb, U, Bi and Sn, respectively. _ 
The measured values of o in the bombardment of Bi are virtually equal for 
all light nuclei which may be due to the spherical symmetry of these nuclei. 


She energies of the fragments from Cu fission (wa24 nuclei) in the angular 


interval of 15-80° are greater and the energies in the angular interval 


of 100-160° are smaller than the Coulomb repulsion of Nac4 (20 Mev) so 
that asymmetric fission is supposed. The considerable anisotropy observed 
in the angular interval of 10-309 and the fragments with energies greater 
than that of Coulomb repulsion are indicative of fragmentation contribut- 
ing to the process. The integral yield in fragments of a certain type 
depends on the “separation energy" E = m, + Dp - m, (m, ~ mass ef target 


nucleus, m, - mags of fragment, my - mass of additional fragment). 
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TITLE: Effect of nuclear reactions caused by fast protons in meteorites: 


SOURCE: AN SSSR. Institut geokhimii i analiticheskoy khimii. Yadernaya khimiya 
(Nuclear chemistry). Moscow, Izd-vo Nauka, 1965, 7-73 


TOPIC TAGS: nuclear reaction, fast particle, meteorite, radioactive decay, cosmic 
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ABSTRACT: “An extensive survey of the new field of nuclear space chemistry, concerned 
mainly with the stable and radioactive isotopes found in iron and stony meteorites is 
presented. The author discusses the basic problems of discovering the principles 
governing the origin and distribution of cosmogenic isotopes in planets, satellites, 
asteroids, meteorites, and cosmic dust and of explaining their role in the formation 
and evolution of these bodies. Such studies are heavily based on the recent develop- 
ment of high-sensitivity radiometers of extremely low background and mass-spectrome- 


The survey embraces the following topics: chemical composition of meteorites, isotop- 
ic composition of the elements in meteorites, variations in the content of certain 
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stable cosmogenic isotopes in meteorites, gosmogenic radioisotopes, nuclear reactions } 
in meteorites, methods of cotermining the rates of formation of cosmogenic isotopes | 
in meteorites, rates of formation of cosmogenic isotopes in iron meteorites, rates of | 
formation of cosmogenic isotopes in stony meteorites. Orig. art. has: 26 tables, _ 

13 figures. 
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TITLE: Study of space and time variation of cosmic rays based on the heats of nuclear 
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SOURCE: AN SSSR, Komitet po meteoritam. Meteoritika, no. 26, 1965, 91-101 
TOPIC TAGS: cosmic ray, cosmic ray intensity, meteorite, nuclear fission , Soca 
ROTMWVITY 
ABSTRACT: In this article the author discusses the spatial distribution of cosmic rays in the 
solar system, the time variations of the intensity of cosmic rays, and the intensity of cosmic 
‘rays along meteoritic orbits. The information obtained by means of meteorites concerning ~ 
the intensity of cosmic rays permits the conclusion that the intensity of cosmic rays changes 
depending upon the intensity of solar activity even at appreciable distances from the sun, in 
any case at a distance of several astronomical units and that the intensity of cosmic rays is 
approximately by a factor of 2 higher in the region of meteoritic orbits in comparison with 
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spatial distribution in the solar system are undoubtedly still insufficiently accurate and incom- |; 
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the following clessification of frontel sinuses (FS) was 
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lateral devolopnent of FS (3.72%), solitary (1.37%), 
double cavitetion (69.5%), triple cevitetion (18,293), 
quadruple cavitation (3.81%), quintuple cavitetion (0.44%), 
multiple covitation of FS (0.17%). “ithin the limits of 


_ these groups, morc detailed subdivisions ore singled out. 
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plete, and it is necessary to conduct further detailed investigations to explain the character of | 
the distribution of cosmogenic isotopes in relation to the chemical composition and size of 
meteorites and to the depth of occurrence of the investigated specimens in the meteorite, 
Orig. art. has: 5 tables, 7 figures, and 1 formula. 
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TITLE: Determination of preatmospheric meteoritic dimensions 
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SOURCE: AN SSSR. Doklady, v. 168, no. 6, 1966, 1275-1278 


TOPIC TAGS: meteoric size, terrestrial atmosphere, cosmogenetic 

isotope, cosmic ray, excitation function, nuclear reaction, proton 
energy, secondary nuclear particle, m&TFfor, Cosnid RAY EFFECT 5 
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ABSTRACT: Meteors are the source of cosmic matter. Meteoric size | 
before entry into the terrestrial atmosphere is unknown. The only way 
to determine the size of meteors before they enter the terrestrial | 
atmosphere is to study the formation speed of cosmogenetic isotopes | 
generated by the interaction of cosmic rays with the meteoric matter. } 
This method is based on the difference in excitation functions of Lees 
various nuclear-reaction product grovps. Nuclear-reaction products are! 
classified into two groups with AA < 10 and AA > 10, where AA is the 
difference of products gained by protons of different energies. The | 


speed of isotope Hay formation in the i-point in the meteor body is a 


~17+523,.16 
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function of the intensities of primary cosmic radiution and active | 
secondary nuclear particles. The particle spectrum and the energy i 
function determine the role of each kind of particie in the Aq isotope | 
formation, Isotope formation in meteors of various radii is distrib- | 
uted differently, depending upon the length of the radius and the 
production class group. The quantity of secondary mesons and protons 
was determined from their spectra as obtained in the atmosphere. 
Nomograms were drawn for isotopes from the data of a series of meteoric! 
bodies. The accuracy of the author's method is based on radiometric 
determination of low cosmic-ray activity and their stability in the solar 
system. The author expresses thanks to L. D, Revina, T.sA. Ibrayey 

and T, I. Kholodkovskaya for help. Orig. art. has: 1 table, 3 ree 
and 2 formulas. [EG] 
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2G. N43 Kalicheva, I, 5.3 Akol'zina, L. D. 56: 
aan never A+ P05 Akol'zina, L, D. ne 
and Analytical Chemistry im. V. I. Vernadskiy, AN SSSR, | 


Eu, Sc, Ba, U, and P in dark and clear varie- | 
@ chondrites { 
j 


» meteorite, radioisotope, cerium, europium, 


- The samples were irradiated with a neutron 
flux of 1.2 x 1013 n/em2 sec. The content of Eu, Sc, B 


of chondrites of olivine 
content vreviously found in chondrites of this type. 
Se in hypersthenic chondrites is higher é 

fractions of the investigated meteorites 

content of Ce, Eu, and Se is higher, owing 


Neutron activation analysis was used to determine various elements in al 
.{ Shak and Pe 
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‘| chondrites is higher than in the clear ones. Data on cerium are of particular interests 
the Ce content in clear varieties is about twice that in dark ones, which correlates ; 
with the lower concentration of metallic iron and higher concentration of ferrous iron; 
manganese, and chromium in clear varieties for the same total content of iron and troi- 
lite in both varieties. These data and also data on the content of inert gases indi- 
cate that the substance of the clear variety of the chondrites studied had undergone a 
more extensive oxidation than the substance of the dark variety, i, e., that the two 
varieties had a different thermal history. Authors thank T. F. Yakubova for assistance 
in the measurement of the radioisotopes, Yu. V. Yekovlev, N,N. Dogadkin, and A, 2. 
Miklishanskiy for placing the samples in the reactor, and V. Ya. Kharitonova and M, 1. 
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